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Director General, IFPRI 
Two years ago, when I last gave a presentation at International Centers Week on the 
world food situation, I discussed a number of past trends in food security and likely future 
implications. Since then, IFPRI has done a great deal of additional research on the world food 
situation, held consultations on many different topics and regions, and organized and 
participated in a number of workshops and conferences, all within an initiative called A 2020 
Vision for Food, Agriculture, and the Environment. In this presentation, I will share with you 
some of the findings from the 2020 Vision initiative, with emphasis on the implications for 
agricultural research in general and for the CGIAR in particular. Since I will be able to cover 
but a small part of the findings and implications from the 2020 Vision research, I refer you to 
the 2020 Vision document, A 2020 Vision for Food, Agriculture, and the Environment: The 
Vision, Challenge, and Recommended Action. 
About 800 million people are food insecure, that is, they do not have access to enough 
food to lead healthy and productive lives. About 185 million preschool children, one-third of 
all preschool children in developing countries, are malnourished. Close to 100 million of 
these children are in South Asia, while about 30 million are in Sub-Saharan Africa (Figure 1). 
In the baseline scenario, we project that the number of malnourished children will decrease 
between now and 2020 to a number slightly in excess of 150 million. Large decreases will be 
seen in South and East Asia, but in Sub-Saharan Africa the number of malnourished children 
will increase to more than 40 million. 
While the baseline scenario may be the most likely outcome, it is very clear from the 
work we have done as part of the 2020 Vision initiative that action that is taken now and in the 
next few years will greatly influence the outcome in 2020. In order to illustrate the problems 
and opportunities associated with alternative action, we have run a number of different 
scenarios and projected likely outcomes. For instance, in the “low-investment” scenario-a 
situation where nonagricultural income growth has been reduced by 25 percent, international 
investment in national agricultural research system has been eliminated, and direct core 
funding of the international agricultural research system has been phased out-the number of 
malnourished children is projected to increase to more than 200 million by 2020. The 
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increase will be particularly pronounced in Sub-Saharan Africa. In an alternative “high- 
investment” scenario-where nonagricultural income growth has been increased by 25 
percent, national and international agricultural systems have been strengthened, and 
investments in public goods such as health and education have increased by 20 percent-we 
see rather dramatic reductions in the number of malnourished children to a total slightly in 
excess of 100 million. 
Preliminary results from IFPRI’s analysis of child malnutrition in nine agroecological 
zones indicate that 50 million of the 185 million malnourished preschool children are found in 
the warm semi-arid tropics, with another 40 million in the warm humid tropics (Figure 2). 
Thus, close to half of the world’s malnourished children are found in those two ecoregions. 
Alternatively, the warm semi-arid tropics and the warm semi-arid subtropics account for more 
than 40 percent of the world’s malnourished children. Almost half of the preschool children in 
the warm semi-arid tropics are malnourished, and about 45 percent of those in the warm semi- 
arid subtropics are malnourished (Figure 3). 
As illustrated by the different outcomes of alternative action scenarios, we do not have 
to accept the “most likely” scenario of large numbers of malnourished children and food- 
insecure people. In fact, we believe that it is possible to get rid of food insecurity, 
malnutrition, and degradation of natural resources if appropriate action is focused on those 
goals. We articulate that in the “2020 Vision.” The 2020 Vision is a world where 
every person has access to suficientfood to sustain a healthy andproductive 
life, where malnutrition is absent, and where food originates from eflcient, 
eflective, and low-costfood systems that are compatible with sustainable use of 
natural resources. 
Whether this Vision is achievable by 2020 depends very much on the action that is taken. But 
even if it is not achievable by 2020, a sharp focus on this Vision and a commitment to move 
towards it are likely to get us considerably closer to achieving the Vision than if we continue 
with business as usual. I hope TAC, the CGIAR, and all of you and the institutions you 
represent will make the 2020 Vision your vision. 
It is, in the best of cases, going to be a tremendous challenge to achieve the 2020 
Vision. Between now and 2020, world population is likely to increase by about 40 percent to 
a total of 8 billion people. This amounts to a population increase of about 90 million people a 
year, the largest in human history. Sub-Saharan Africa’s population will double over this 
period, and the population of Asia will increase by 1.5 billion people (Figure 4). 
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Population growth is likely to be much larger in urban than rural areas. By 2015, the 
population of the developing countries will be evenly split between rural and urban areas 
(Figure 5). While the rural population will continue to grow, the growth rate will be much 
greater in urban areas. It is of critical importance that we accelerate investment in rural areas 
along the lines proposed in the 2020 Vision Action Program. We still have a window of 
opportunity to solve poverty and nutrition problems in the rural areas before they become 
urban problems, but that window is gradually closing. We must resist the temptation and 
emerging pressures to shift resources from rural to urban areas in anticipation of rapid 
urbanization, because that will exacerbate the rural problems that lead to excessive 
urbanization in the first place. 
Population growth along with rapid urbanization, income increases, and dietary changes 
will result in increasing food demand over the next 25 years. Developing countries are 
projected to increase their cereal demand by about 80 percent between 1990 and 2020, while 
the world as a whole will increase its cereal demand by about 55 percent (Egure 6). Meat 
demand in developing countries will increase by a staggering 160 percent, and world meat 
demand will increase about 75 percent. The percent increase in demand for roots and tubers 
will be slightly lower than that for cereals. These increases are large and will put tremendous 
pressures on production and marketing. 
The projected increase in the demand for cereals, meat, and roots and tubers varies 
significantly among developing-country regions (Figure 7). Sub-Saharan Africa is projected to 
increase its demand for these three commodity groups by at least 150 percent. Of note is the 
very rapid increase in meat demand in Asia. 
So, how much of the demand is likely to be fulfilled through developing-country 
production? In 1990, developing countries had net cereal imports-the difference between 
demand and production- of around 90 million tons (Figure 8). We project that these will 
increase to about 190 million tons by 2020 under the baseline scenario. Because Sub-Saharan 
Africa is expected to continue its poor production performance relative to population growth, 
its net import requirements for cereals are projected to triple during this period. Developing 
countries’ import requirements will be considerably higher under the scenario of low growth 
and low investment, while they will be slightly higher than the baseline under the scenario of 
rapid growth and high investment. 
Other research recently completed by IPPRI shows a very strong correlation between 
investment in developing-country agriculture and those countries’ imports. Our results show 
that for each dollar invested in research for developing-country agriculture, additional imports 
of four dollars will occur. Such additional imports can be translated into additional exports for 
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the industrialized nations. Thus, we conclude that investment in agricultural development in 
developing countries is good business for donor countries. 
The composition of these additional imports is important. 2020 Vision research 
suggests that the net cereal import requirements of developing countries in 2020 will consist 
primarily of wheat and maize (Figure 9). There will also be a very large increase in net 
imports of meat in response to more rapid economic growth in developing countries, 
especially Asia (Figure 10). 
Assuming that our projected production and import requirements are correct, per capita 
food availability will increase in all regions, but the increase will be very small in Sub-Saharan 
Africa (Figure 11). By 2020, average daily calorie consumption per person in Sub-Saharan 
Africa will still be only about 2,100 as compared to 3,000 calories in Asia and 3,500 calories 
in the developed countries. The largest improvement is likely to occur in Asia, and there 
is-unfortunately-strong evidence to suggest that some of this improvement will result in 
increasing obesity and related health problems in that part of the world. 
With assistance from the International Center for Living Aquatic Resources 
Management (ICLARM) and the Food and Agriculture Organization of the United Nations 
(FAO), we have come to the conclusion that the recent and current overexploitation of marine 
fisheries is such that it is unlikely that there will be an increase in the catch from marine 
fisheries between now and 2020. The global per capita fish catch has remained unchanged for 
quite a few years and now appears to be falling (Figure 12). In fact, a great deal will have to be 
done to maintain the current output as almost 60 percent of the world’s main fish stocks are 
fully exploited, overexploited, or depleted (Figure 13). The problem is primarily one of 
virtually free access to fish stocks and rapid increases in technology. Expanded investments in 
and increases in the productivity of aquaculture are urgently needed along with international 
arrangements to avoid continued overexploitation of marine fisheries. 
During the last year or so, we have seen rapid increases in cereal prices. Wheat prices 
adjusted for seasonal fluctuations have increased dramatically since the beginning of this year 
(Figure 14). Falling futures prices provide some indication that the current high wheat prices 
are unlikely to reflect a new long-term trend. Maize prices show a similar pattern, although 
these prices are likely to continue to increase until the middle of 1996 (Figure 15). 
Not withstanding these short-term price increases, we believe that the long-term trends 
for real food prices will continue to fall. As Figure 16 shows, prices for wheat, rice, maize, 
beef, and roots and tubers are projected to fall significantly in real terms between now and 
2020. 
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World grain stocks have decreased markedly during the last 10 years (Figure 17). Both 
FAO and the U.S. Department of Agriculture (USDA) project that by mid-l 996 grain stocks 
will be down to about 14 percent of annual world consumption. This share is lower than 
during the world food crisis in 1973. Rapidly falling cereal prices during the 1980s and early 
1990s have contributed to the falling stock levels. Changes in the European Common 
Agricultural Policy and the GATT agreement have also contributed to lower stocks, and it is 
likely that world grain stocks will be considerably lower in the future than they have been in 
the past. This is likely to be reflected in the availability of food aid, which is currently about 
60 percent of the level it was three years ago. Lower future grain stocks may imply larger 
price fluctuations in the future, because the buffer available in periods of bad weather and 
production shortfalls in general will be smaller. It is not clear that smaller world stocks will 
result in higher price trends, however. 
After a great deal of analysis and consultations with many soil scientists and others, we 
have come to the conclusion that the data on land degradation are rather weak. We 
desperately need better information, not only about the magnitudes of the different kinds of 
land degradation, but also about what degradation is doing to productivity and sustainability. 
We have indications that about one-fifth of the world’s land area is degraded, but I believe that 
these estimates should be considered preliminary. 
The question is not whether land degradation has occurred, because it obviously has. 
The question is the extent of the degradation and its significance for sustainability and 
productivity. In collaboration with a large number of experts, 2020 Vision research has 
identified a number of “hot spots” of land degradation, of which some are listed in Table 1. As 
there is considerable knowledge about where these “hot spots” are, there is no excuse for not 
going to work. One of the critical issues that continues to surface in our research and 
consultations is the nutrient depletion of much of the agricultural soils of Sub-Saharan Africa. 
There is an urgent need to take whatever action is necessary to assure that more nutrients are 
added to these soils. 
Availability of water to support current and future agricultural production is also an 
extremely serious matter. Twenty countries were water scarce in 1990, and as many as another 
15 countries could be water scarce by 2020. Our research indicates that the most critical water 
issue is low efficiency of water use and related inappropriate allocation of water. Research 
and other action is urgently needed to improve water use efficiency and to treat water as the 
scarce resource that it is. 
Together with the International Fertilizer Development Center (IFDC), we have 
projected future growth in fertilizer use. Growth rates are expected to be much lower during 
the next 25 years than they were during the last 30 (Figure 18). The very low growth rate in 
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fertilizer use for Sub-Saharan Africa is alarming, because it is grossly insufficient to deal with 
the soil nutrient problem just mentioned and to support the needed production increases in 
that region. This is true even if more investment is made to assure better utilization of organic 
materials available to African farmers. 
We do not have projections for future growth in the use of chemical pesticides, but it is 
clear from our consultations and research that much more needs to be done to develop 
alternative crop protection methods, including integrated pest management (IPM), that will 
use significantly less chemical pesticides. 
Most of the increases in food production will have to come from yield increases. Some 
of the yield increases will occur as more inputs are used and as production methods are 
improved. However, accelerated investment in agricultural research is essential to achieve the 
productivity increases that will be needed. 
Low-income developing countries invest less than 0.5 percent of the value of 
agricultural output in agricultural research (Figure 19). This compares to a little less than 2 
percent for middle-income developing countries and above 2 percent for high-income 
countries. We propose that all developing countries should invest at least 1 percent of the 
value of their agricultural production in agricultural research, and move towards 2 percent 
within the next 5 to 10 years. We believe this is critical to achieve the 2020 Vision. 
The situation regarding investment in agricultural research is particularly bad in Sub- 
Saharan Africa, where the annual growth rate in agricultural research expenditures decreased 
from 6.8 percent during the 1960s to essentially zero during the 1980s (Figure 20). Past 
investments in training of researchers caused the number of researchers to continue to 
increase, and agricultural research expenditures per researcher have decreased significantly 
(Figure 21). 
It is of critical importance that agricultural research result in reduced unit-cost of 
production. Such cost reductions will make food economically accessible to low-income 
consumers, and permit producer incomes to increase. Note that the “green revolution” 
research reduced the cost of producing a ton of rice and wheat by about 30 percent. 
We have identified six areas where we believe action is urgently needed to achieve the 
2020 Vision, First, we must selectively strengthen the capacity of developing-country 
governments to perform appropriate functions such as establishing property rights and 
promoting private sector competition in agricultural markets. We must also help them get out 
of areas that are best handled by the private sector or civil society. The efforts of the past 10 
years to weaken developing-country governments must be turned around. 
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Second, we must invest more in poor people. For a large share of the world’s 
population to be malnourished, illiterate, sick, and without resources is not only unethical but 
wasteful. We must assure primary education, primary health care, and clean water and 
sanitation for all people; empower women; improve access to productive resources; and 
expand employment. 
Third, we must accelerate agricultural productivity. As mentioned earlier, developing 
countries must increase their national agricultural research expenditures in the near term to 1 
percent of the value of agricultural output with a longer term target of 2 percent. IFPRI 
research shows very strong links between agricultural productivity increases and broad-based 
economic growth in the rest of the economy. Agriculture is an engine of growth in low- 
income countries; let us start the motor and keep it running. 
Fourth, we must assure agricultural sustainability and sound management of natural 
resources. We need to improve water allocation and efficiency, reverse land degradation 
where it has occurred, reduce the use of chemical pesticides, and rehabilitate and protect 
marine tisheries. Investments in less-favored geographical areas, that is, areas with 
agricultural potential, irregular rainfall patterns, fragile soils, and many poor people, must be 
expanded. Most poor people in developing countries reside in rural areas, and most rural poor 
reside in less-favored areas (Figure 22). Yet, most investment, including agricultural research 
investment, is still focused on the more-favored areas. If we are serious about achieving 
poverty and environmental goals, the balance between less-favored and more-favored areas 
must be redressed. 
Fifth, we must reduce food marketing costs. The cost of bringing food from the 
producer to the consumer is extremely high in low-income developing countries, as Figure 23 
shows. 
Sixth, we must expand and reorient international development assistance. Many years 
ago, industrialized countries agreed to allocate at least 0.7 percent of their GNP to foreign 
assistance. Most countries do not maintain this target. The OECD countries as a whole have 
reduced foreign assistance over the last two or three years, and the United States is now down 
to an allocation of about 0.15 percent of GNP. Not only must we increase international 
development assistance to reach the 0.7 percent target, we must realign it to low-income 
developing countries. In this context, the high risk of large decreases in IDA funding is 
particularly regrettable. 
The other important trend that must be reversed has to do with external assistance to 
agriculture. External assistance to agriculture has declined significantly in real terms in the 
last 10 years (Figure 24). This is true for both multilateral and bilateral assistance. In view of 
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the earlier-mentioned very strong links between foreign assistance to agricultural development 
and export-market creation for donor countries, it is not only in the interest of poor people but 
also in the interest of donors to reverse this trend. 
So what does all this mean for the CGIAR? Throughout my presentation I have tried to 
identify the most critical implications for future agricultural research. It is important to note, 
however, that many considerations not covered here, such as relative pay-off from alternative 
research efforts and the role of research versus other action, must enter into priority setting for 
agricultural research. There are 15 recommended actions derived from these implications that, 
I believe, the CGIAR should keep in mind as it proceeds with priority setting. 
Our priority in the coming years must be on achieving the triple goal of alleviating 
poverty and food insecurity, increasing productivity, and managing natural resources. To 
achieve this, agricultural research focused on developing countries and their problems must be 
substantially expanded. Greater emphasis must be placed on less-favored areas as well as on 
Sub-Saharan Afi-ica and South Asia where, as we have seen, the bulk of the poor and hungry 
are found. However, increasing investment in agricultural research is not sufficient to assure 
the impact required. More effective farm-level participation is required in setting priorities for 
research. Commodity priorities should be reviewed in the light of expected future demand 
and relative pay-off to research. Research activities must focus on reducing unit$osts of food 
production and marketing, increasing plant nutrient response, enhancing micronutrient content 
of selected crops, and enhancing integrated pest management strategies and reducing their 
chemical components. Research and policy must also focus on improving water allocation 
and efficiency of use, developing drought tolerance, and identifying new livestock-feed 
sources and increasing livestock-feed efficiency. The use of biotechnology or molecular 
biology methods for developing-country agriculture must be expanded. Improved incentives 
and secure property rights for appropriate use of natural resources such as land, forests, water, 
and marine fisheries must be encouraged. Last but not least, there is an urgent need for 
improved information and consultation on government policy. 
In conclusion, if the global community does not get its act together soon, hunger and 
malnutrition and resulting illnesses will persist, natural resources will continue to be 
degraded, and conflicts over scarce resources such as water will become even more common. 
For most of humanity, the world will not be a pleasant place to live. Yet, it does not have to 
be this way. With foresight and decisive action, we can create a better world for all people. 
We have the knowledge and the skills and we still have the necessary resources, including 
natural resources. Let us act now while we still have choices. 
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Figure l-Number of malnourished children in developing regions, 1990 and 2020 
250 (millions) 
I 
e S.Asia I E.Asia tl!B SSA 0 LA m WANA 
lJ”““““9 
150 
100 
50 
I-l 
1990 2020 Baseline 2020 Low lnv 2020 Hi Inv 
Source: Rosegrant, Agcaoili-Sombilla, and Perez (1995). 
Figure 2-Number of malnourished children in agroecological zones, 1990 
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Figure 3-Prevalence of child malnutrition in agroecological zones, 1990 
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Figure S-Urban and rural populations of developing countries, 1950-2020 
0 
l! 
billions) 
I, 
I 
;0 1960 1970 1980 1990 2000 2010 2020 
Source: UN (1993) 
Note: Medium-variant predictions for 1990-2020. 
Figure 6-Percent increase in total demand, 1990-2020 
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Source: Rosegrant, Agcaoili-Sombilla, and Perez (1995). 
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Figure 7-Percent increase in total demand in developing regions, 1990-2020 
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Figure S-Net cereal import requirements of developing regions, 1990 and 2020 
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Figure 9-Composition of net cereal import requirements of developing regions, 1990 
and 2020 
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Figure 11Per capita food availability, 1990 and 2020 
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Figure 12-World fish catch per person, 1960-94 
25 (kilograms) 
20 
15 
10 
5 
0 
1960 1965 1970 1975 1980 1985 1990 1995 
Page I4 
Source: Brown, Lenssen, and Kane (1995) based on FAO data. 
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Figure 13-Status of the world’s 200 main fish stocks 
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Figure 14-Monthly wheat prices, 1994-96 
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Source: USDA (1995b). 
Note: Futures prices as of Oct. 19, 1995, Chicago Board of Trade. 
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Figure 15-Monthly maize prices, 1994-96 
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Figure H-Projected world prices (in 1990 dollars) 
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Table l-Some “hot spots” for land degradation 
ASIA 
0 Indus, Tigris, Euphrates River Basins-salinization 
0 Himalayan foothills -water erosion 
0 Intensively irrigated rice area-waterlogging and salinization 
AFRICA 
0 Semi-arid and humid lowlands-nutrient depletion 
0 Rangelands-devegetation 
LATIN AMERICA 
0 Irrigated area-salinization and nutrient loss 
0 Highlands/hillsides-deforestation and erosion 
Source: Scherr, Barbier, Jackson, and Yadav (1995). 
Figure l7-Global grain stocks: Level and percent of consumption, 1967/6&1995/96 
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Figure H-Annual growth in fertilizer use, 1960-90 and 1990-2020 
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Figure 19-Agricultural research expenditures as percent of agricultural GDP, 
1981-85 
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Figure 20-Annual average growth in agricultural research expenditures by African 
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Figure 21-Research staff and expenditures, 1961-91: 19-country African sample 
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Figure 22-Distribution of poor people in the developing world, mid-1980s 
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Figure 23-Marketing costs as percent of producer prices, late 1970s 
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Source: Ahmed and Rustagi (1987). 
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Figure 24-Commitments of external assistance to agriculture (in 1985 dollars) 
Source: FAO (1995). 
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